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In	 a	 knowledge	 economy,	 it	 is	 interesting	 to	 see	 that	 the	 concept	 of	 knowledge	 cohesion	 is	 a	
fertile	soil	for	research.	Despite	the	ongoing	interest	in	investigating	whether	economic	cohesion	
has	 been	 achieved	 in	 Europe	 there	 is	 no	work	 that	 looks	 at	 knowledge	 cohesion.	 Though	 it	 is	
difficult	to	investigate	such	an	abstract	concept	one	can	look	at	a	more	concrete	concept	such	as	









Bilgi	 uyumu	 konusunun	 içinde	 yaşadığımız	 bilgi	 çağında	 bu	 kadar	 az	 çalışılıyor	 olması	 ilginçtir.	
Avrupa’da	 ekonomik	uyum	ve	 yakınlaşma	konusunda	pek	 çok	araştırma	 yapılırken	bilgi	 uyumu	
konusunda	hemen	hiç	bir	çalışma	bulunmamaktadır.	Her	ne	kadar	bilgi	uyumu	konusu	soyut	bir	
kavram	gibi	 dursa	da	daha	 somut	bir	 kavram	olan	bilgi	 yakınlaşması	 kavramına	bakılabilir.	 Bu	
çalışmada	1984-2016	arasında	Avrupa	Çerçeve	Programı	verisi	kullanarak,	Avrupa	NUTS2	bölge-
lerinde	bilgi	yakınlaşması	olduğunu	gösteriyoruz.	En	iyi	performans	sağlayan	bölgeler	yıllar	içinde	
pek	 değişmese	 de,	 daha	 az	 gelişmiş	 bölgeler	 arasında	 bir	 bilgi	 yakınlaşmasından	 söz	 edilebilir.	
Sonuçlar	aynı	 zamanda	Türkiye’nin	bilgi	 paylaşımındaki	pozisyonunu	 zaman	 içinde	geliştirdiğini	
gösteriyor,	 öyle	 ki	 bazı	 bölgeleri	 yeni	 doğan	 ve	 gelişen	 bilgi	merkezleri	 arasında	 yer	 alıyor.	 Bu	
sonuçlar	Türkiye	bilgi	sisteminin	Avrupa	Bilgi	Alanına	güçlü	bir	şekilde	bağlı	olduğunu	göstermesi	
nedeniyle	çatışma	senaryosunun	olasılığını	düşürmektedir.			





























pean	Research	Area	 (ERA),	 proposed	 in	 January	 2000	 and	 conceptualized	 in	 Lisbon	 summit	 of	
March	2000,	 is	 the	basic	 backbone	of	 the	 knowledge	 generation	 and	diffusion	 strategy	of	 EU.	
The	basic	aim	of	ERA	is	to	combine	European	scientific	and	technological	resources	more	effec-














cal	choice	until	2020.	The	report	also	highlights	 the	 improvements	 in	predefined	 indicators	 for	
EU	member	 states.	 ERA	 is	 not	 only	 limited	with	 the	 geographical	 coverage	 of	 EU	 but	 also	 in-
cludes	a	wider	geographical	area	 in	 the	neighborhood.	The	RIO	reports	also	verify	 the	positive	
impact	of	ERA.	1		
The	process	of	 the	harmonization	of	 the	EU	acquis	contributes	 to	 the	research	and	 innovation	
efforts	of	Turkey.	Although	not	a	Member	State	yet,	Turkey’s	strategies	and	efforts	in	the	field	of	
S&T	and	 innovation	are,	 to	 a	 large	extent,	 in	 line	with	 the	ERA	pillars.	 The	ERA	developments	
have	been	 closely	 followed	by	 the	policy-makers	 and	 the	BTYK	 (Higher	Council	 of	 Science	and	
Technology)	 launched	 the	 “Turkish	 Research	 Area”	 (TARAL)	 in	 2004	with	 inspiration	 from	 the	
ERA.	TARAL,	a	platform	for	public,	private	and	NGO	stakeholders	to	coordinate	future	R&D	prior-


















els.	 The	 next	 section	will	 be	 devoted	 to	 the	 theoretical	 discussion	 on	why	 knowledge	 and	 its	
flows	matter	 for	economic	growth	and	development	and	on	conceptualizations	 for	 the	 rest	of	





Knowledge	was	 not	 often	 studied	 by	 economists	 before	 1980s	 though	 it	 is	 one	 of	 the	 central	
concepts	 in	social	 science	disciplines	even	going	back	 to	Plato	and	Aristotle.	Before	1980s,	 the	
studies	are	indirectly	engaged	with	the	role	of	knowledge	in	the	cases	of	human	capital,	research	








it	 is	 objectively	 possible	 to	 measure	 and	 assess	 the	 impact	 of	 existing	 and	 new	 knowledge.	
Moreover,	the	output	of	this	process	is	reduction	of	knowledge	to	the	messages	that	employed	








by	 a	 reliable	 process	 and	 if	 it	 always	 leads	 to	 success.	Machlup	 (1962)	 provides	 a	 definition,	
measurement	 and	 interpretation	 of	 activities	 that	 result	 with	 production	 and	 distribution	 of	
knowledge.	 Education	 institutions	 are	 the	most	 important	 channels	 in	 US	 for	 these	 activities.	
Industrial	 activities	 and	R&D	activities	 also	 seem	 to	be	 significant	 channels.	 This	 tendency	 fol-
lowed	by	US	was	also	observed	in	other	economies.	The	increasing	significance	of	collaboration	
in	R&D	activities	and	positive	contribution	of	knowledge	sharing	seemed	to	be	considered	as	a	
vital	 process.	 Moreover,	 the	 importance	 of	 connecting	 industry	 and	 university	 R&D	 activities	
were	 treated	 as	 a	 prerequisite	 for	 economic	 performance.	 This	 explains	 why	 framework-like	
programmes	are	always	on	the	policy	agenda	on	a	global	scene.		
	









social	 network	 theory.	 The	basic	 premises	of	 these	 two	 studies	may	 also	provide	evidence	on	




vetter	 (1973	and	1983),	we	observe	various	applications	of	social	network	theory	 in	 the	 litera-
ture	 (Ahuja,	 2000;	 Ozman,	 2009;	 Partanen	 et	 al.,	 2014).	 However,	 we	 do	 not	 go	 into	 details	
though	 the	empirical	application	of	 this	paper	utilizes	 social	network	 theory.	Our	key	 target	 in	
this	section,	as	noted	above,	 is	 to	explain	why	knowledge	and	 its	 flows	have	significant	conse-
quences	for	economic	growth	and	development.		
In	his	pioneering	study,	Romer	(1990)	adds	valuable	contributions	to	mainstream	growth	theory.	
Growth	 is	 mainly	 explained	 by	 technological	 change,	 which	 is	 driven	 through	 the	 existing	
knowledge	stock	and	creation	of	new	knowledge.	Knowledge	 is	 treated,	at	 the	 first	 instance	a	
non-rival	good	in	the	sense	that	the	growth	caused	by	knowledge	about	the	technology	is	a	non-
rival	 input.	 In	 the	production	 function,	 knowledge	has	 two	 implications.	A	new	design	enables	
the	production	of	a	new	good	and	it	can	be	used	to	produce	output.	Moreover,	this	new	design	
also	 increases	 the	productivity	of	human	capital	 through	 rise	 in	 the	 total	 stock	of	new	capital.	
Although	neoclassical	economics	provides	significant	 insights	for	the	study	of	knowledge	in	the	
context	of	growth,	it	ignores	the	development	consequences	of	knowledge.		
More	 comprehensive	 account	 of	 the	 impact	 of	 knowledge	 and	 learning	 is	 put	 forward	 by	 the	
evolutionary	 economics.	 Lundvall	 and	 Johnson	 (1994)	 underlines	 that	 knowledge	 is	 the	 main	
factor	of	production	and	learning	is	the	most	important	process.	They	assumed	that	the	stock	of	
knowledge	 is	determined	by	 two	flows,	namely	 learning	and	 forgetting	 (p.	31).	 In	 this	context,	
knowledge	 lost	 its	value	when	it	 is	not	used.	 It	has	to	be	kept	by	the	process	of	remembering.	
Learning	 as	 an	 interactive	 social	 process	necessitates	 social	 interaction	 at	 different	 levels.	 The	
fundamental	characteristics	of	learning	economy	is	its	gradual	and	systematic	development	of	its	
capability	 to	 learn	 (ibid,	 32).	 This	 process	 drives	 technical	 change	 and	 growth.	 The	 ‘learning	
economy’	 is	a	mixed	economy	 in	a	 fundamental	 sense	 that	needs	government	 intervention	 to	
stimulate	 the	 stock	 of	 knowledge.	With	 further	 studies,	 this	 evolutionary	 tradition	 is	 enriched	
with	both	theoretical	discussions	and	empirical	evidence	(Lundvall	&	Archibugi,	2001;	Christen-
sen	&	Lundvall,	2004;	Lorenz	&	Lundvall,	2006;	Lundvall,	2016).		
The	evolutionary	 tradition	also	 searches	 for	an	answer	 for	 the	differences	between	developed	




of	 technical	 change	between	 industrialized	countries	and	 late	 industrializing	economies.	 In	 the	
late	 industrializing	 countries,	 the	 process	 of	 technical	 change	 is	 characterized	 by	 process	 of	
	









“Learning	 is	 defined	as	 the	process	of	 technical	 change	achieved	by	 the	absorption	of	 already	




further	differentiates	 the	basics	of	passive	and	active	 learning	and	provide	 two	country	exam-
ples,	Brazil	and	Korea	where	the	former	is	a	case	of	passive	and	latter	is	a	case	of	active	learning.		
Although	Viotti	(2002)	provides	constructive	insights,	we	do	not	believe	such	a	taxonomy	since	
national	 learning	 systems	 is	 a	 sub-system	of	national	 innovation	 system	 in	which	one	can	 find	
examples	of	passive	and	active	learners	inside	the	system.		
The	next	question,	in	fact,	builds	up	the	skeleton	of	this	paper.	How	do	national	innovation	sys-
tems	 converge	 to	 each	 other	 through	 interactive	 learning	 and	what	 is	 the	 role	 of	 knowledge	
convergence	in	this	process?	The	first	step	to	answer	this	question	is	to	develop	a	conceptualiza-
tion	for	knowledge	convergence.	This	conceptualization	brings	about	the	discussion	on	collabo-
rative	 learning.	 “Collaboration	 is	a	 coordinated	and	synchronous	activity	 that	 is	 the	 result	of	a	
continued	attempt	 to	 construct	and	maintain	a	 shared	conception	of	a	problem”	 (Roschelle	&	
Teasley,	 1995:70).	 In	 this	 process,	 learners	 generate	 knowledge	 by	 working	 on	 complicated	
problems	together	and	finding	 joint	solutions	through	collaborative	 learning.	The	mutual	 inter-
action	enables	knowledge	exchange	and,	in	turn,	knowledge	convergence	in	time.	One	approach	































trans	 activity	 approach.	 In	 fact,	 all	 types	 of	 convergence	 feedback	 each	 other	 and	 knowledge	
convergence	 is	 glue	 for	 overall	 convergence	 and	 cohesion	 as	 can	 be	 seen	 from	 Figure	 1.	 The	









sions	 (cited	 in	 Tomlinson,	 2006),	 namely	 unconditional	 convergence,	 conditional	 convergence,	
and	 divergence.	 In	 the	 case	 of	 unconditional	 convergence,	 less	 developed	 economies	 are	 ex-
pected	to	converge	with	more	developed	ones.	Social	capabilities	cause	some	countries	to	mobi-
lize	 and	 utilize	 resources	 but	 not	 others	 for	 conditional	 convergence.	 Finally,	 there	 may	 be	
tendencies	 for	 some	economies	or	 regions	 to	diverge	 instead	of	convergence.	Some	resources	




interactions	 of	 regions	 rather	 than	 nations.	 This	 process	 of	 regional	 knowledge	 convergence	

























their	 domestic	 technological	 strengths.	 Caniels	 and	 Verspagen	 (2001)	 describe	 a	 model	 for	
knowledge	spillovers	based	on	learning	capability	of	a	region	and	the	rate	of	knowledge	genera-
tion	 through	R&D.	According	 to	 results	of	 the	study,	borders	between	countries	considered	as	
barriers	to	spillovers	and	random	differences	in	terms	of	structural	characteristics	may	promote	
peripheral	regions	and	cause	them	local	centres.	For	European	integration,	this	result	underlines	
the	 importance	of	 regional	policies	 in	establishing	 local	growth	poles	and	 increased	prosperity	
around	them	(Caniels	&	Verspagen,	2001:	326).		
By	using	European	regional	patent	dataset	and	tools	of	social	network	and	multivariate	analysis,	




lower	and	higher	order	 regional	 innovation	systems.	The	role	of	 lower	order	systems	 is	crucial	
for	 local	development	while	higher	order	 systems	are	 critical	both	 for	 the	performance	of	 the	
system	as	 a	whole	 and	 knowledge	diffusion	 inside	 ERA	 (Ho	&	Verspagen,	 2006).	 These	higher	
order	systems	act	as	decisive	actors	for	knowledge	cohesion.		
There	has	been	a	 surge	of	 interest	 in	 the	 impact	of	 spatial	 forces	 in	 innovation	and	economic	
growth.	 Estimates	 at	 the	 EU	 regional	 level	 using	 spatial	 lag	 models	 show	 that	 spatiality	 in	
knowledge	 factors	 that	 affect	 inventive	 activity	 is	 an	 important	 force	 (e.g.,	 de	Dominicis	 et	 al.	
2013).	This	result	achieved	at	the	macro	level	is	rather	indirect	as	it	basically	tells	that	the	results	
of	 the	 R&D	 and	 patent	 activities	 travels	 in	 geography	 which	 asks	 more	 investigation	 in	
“knowledge	cohesion”	(Akçomak	&	Müller-Zick,	2016).	The	EU	prioritizes	cohesion	policy	to	re-
duce	economic	and	social	disparities	among	 the	EU	regions.	Though	“economic	cohesion”	and	
“social	 cohesion”	are	 frequently	mentioned	 in	EU	documents	no	such	 record	can	be	 found	 for	
“knowledge	cohesion”.	It	is	quite	common	to	read	elsewhere	that	we	live	in	a	knowledge	econ-
omy	where	knowledge	is	a	strategic	asset	and	learning	is	the	heart	of	business	growth	and	eco-








analysis	 of	 the	whole	 FP	data	 can	 tell	 quite	 a	 lot	 about	where	 knowledge	 is	 created	 and	with	
	













The	CORDIS	used	 in	 the	 scope	of	 the	project	has	been	downloaded	 from	 the	European	Union	
Open	Data	Portal.3	Table	1	presents	summary	statistics	for	each	FP	round.	The	figures	displayed	




in	 the	calculation	of	 the	Average	Cost	of	 the	Projects	and	the	Average	Funding	of	 the	Projects.	
According	to	the	data,	number	of	projects	realized	in	all	programmes	increased,	except	for	FP6.	
We	of	course	do	not	include	H2020	in	such	interpretations	as	the	programme	is	still	in	progress.	
Projects	with	 the	 longest	 duration	were	 implemented	 in	 the	 5th	 Framework	 Programmes.	 The	
projects	realized	in	FP6	display	a	significant	difference	from	the	others.	In	FP6,	both	the	average	
cost	of	the	projects	(4,135,682.23	€)	and	the	amount	of	EC	contribution	(1,853,125.80	€)	are	the	
highest	 among	all	 Framework	Programmes.	On	 the	other	hand,	when	 the	 EC	 contribution	per	







































FP1	 1984-1987	 3.3	 3282	 1073.74	
(3,281)	
	 	



















































lead	 to	 more	 projects	 being	 financed,	 increased	 number	 of	 nodes	 (project	 partners)	 and	 in-
creased	number	of	connections	between	partners	which	would	mean	a	denser	network	over	the	
years.	
In	 addition	 to	 the	 above	 explanations,	 in	 order	 to	 implement	 network	 analysis,	 data	 obtained	
from	European	Union	Open	Data	Portal	were	edited	for	each	FP.	First	of	all,	projects	for	which	
no	spatial	data	can	be	obtained	howsoever	were	removed	from	the	database.	For	instance,	even	
when	the	spatial	 information	of	a	project	participant	 (town,	municipality,	 city,	province)	 is	not	
provided,	if	the	said	spatial	information	could	be	found	out	by	benefiting	from	the	name	or	ad-
	






















Project	Name	 Partner	I	 Partner	II	 Partner	III	 Partner	IV	 Partner	V	
XYZ	 RO22	 ES51	 UKD3	 NL42	 BE25	
Panel	B:	Paired	data	
RO22	 ES51	 ES51	 UKD3	 UKD3	 NL42	
RO22	 UKD3	 ES51	 NL42	 UKD3	 BE25	
RO22	 NL42	 ES51	 BE25	 NL42	 BE25	










































Node	 (vertex,	 actor):	 The	main	 unit	 of	 a	 network.	 In	 this	 study,	 nodes	 are	 constituted	 by	 the	
NUTS	 II	 level	 locations	 (e.g.	TR	52,	FR10,	etc.)	of	 the	organizations	 that	participated	 in	FP	pro-
jects.	













Graph G= (V,E) 
Vertices (nodes): V= {v1, v2, v3} 
Edges (links): E = {e1,e2,e3} = 
{(v1,v3), (v1,v2), (v3,v2)}   
v1 v2 v3 
 
v1 1 1 1 
AG=  v2 1 1 1 
 









Path	 Length	 (Geodesic	 Distance):	 Represents	 the	 number	 of	 links	 that	 passes	 through	 when	
travelled	between	two	nodes.	Shortest	path	length	is	the	length	of	the	shortest	route	between	
the	two	nodes.	Average	Path	Length,	used	as	a	characteristic	global	property	of	networks,	is	the	
average	of	 all	 shortest	path	 lengths	 in	 a	network.	 It	 has	been	assumed	 that	 the	 shortening	of	
path	length	between	nodes	would	facilitate	knowledge	transfer.	
Betweenness	Centrality:	The	betweenness	centrality	of	a	node	n	 is	 the	fraction	of	the	shortest	







Clustering	 Coefficients:	 Clustering	 occurs	 if	 neighbors	 of	 a	 node	 are	 linked	 to	 each	 other	 and	




tions.	 It	has	been	assumed	 that	playing	a	bridge	or	a	gatekeeper	 role	among	 important	nodes	
would	bestow	advantages,	especially	in	terms	of	easy	access	to	codified	knowledge.		
	




















TR51	Ankara	region	 in	FP5	and	FP7	are	not	comparable	but	TR51	was	 in	the	86th	percentile	 in	


































ing	 level	 percentile	 rank.	 The	 idea	 originates	 simply	 from	 the	 convergence	 of	 Gross	 Domestic	
Product	 (GDP).	 A	 statistically	 significant	 negative	 coefficient	 of	 a	 simple	 correlation	 between	
percentage	change	of	GDP	in	two	time	periods	and	starting	level	of	GDP	is	accepted	to	be	a	sign	















































In	 time,	 there	has	been	an	 inevitable	 increase	 in	 the	number	of	nodes	 that	participated	 in	 the	
FPs,	 as	well	 as	 the	 links	 among	 them.	How	 this	 increase	 is	 formed,	 on	 the	 other	 hand,	 is	 im-
portant	 in	 terms	 of	 whether	 the	 structure	 is	 open	 or	 relatively	 closed	 to	 new	 participants.	
Unique	edges	 established	 in	 each	of	 the	 FPs	will	 demonstrate	us	 that	 the	 relevant	 two	nodes	































the	 advantages	 of	 establishing	 partnerships	 exceeded	 its	 disadvantages.	 The	 value	 of	 average	
betweenness	 centrality	 gives	 us	 the	 average	 value	of	 the	 actors	 that	 act	 as	 bridge	 in	 the	net-
work.	 Increase	 in	 this	 figure	 indicates	 an	 increase	 in	 the	 number	 of	 bridges	 to	 provide	 passes	
among	actors	(Borgatti	et	al.,	2013).	This	will	encourage	knowledge	transfer	and	cooperation.		








tweenness	 centrality	 value.	 In	other	words,	 average	eigenvector	 centrality	 indicates	 important	
actors,	or	actors	with	high	number	of	links,	and	gives	the	average	value	of	the	actors	that	estab-










that	 the	 starting	 levels	 are	 an	 important	 determinant	 of	 the	 current	 situation	 for	 a	 variety	 of	
cases	 (e.g.,	Acemoglu,	2001;	Guiso,	et	al.,	 2016).	As	 such	we	expect	 to	 see	 that	 the	 list	of	 top	
performers	remained	stable	over	the	years.	The	idea	is	that	due	to	economic	and	cultural	factors	



















region	with	 even	 low	number	 of	 degree	 connects	 important	 nodes	 in	 the	 network	 thus	 has	 a	





	FP1	 FP2	 FP3	 FP5	 FP6	 FP7	 H2020	
FR10	 FR10	 FR10	 FR10	 FR10	 FR10	 ES30	
UKI	 ES30	 EL30	 ES30	 ITE4	 BE10	 FR10	
UKJ1	 NL31	 PT17	 PT17	 EL30	 UKI	 UKI	
FR71	 PT17	 ITC4	 EL30	 ES30	 ITE4	 BE10	
DK01	 ITC4	 NL31	 UKI	 DE21	 ES30	 ITE4	
NL31	 EL30	 IE02	 FR71	 ITC4	 EL30	 NL31	
ITC4	 UKI	 FR71	 ES51	 ES51	 DE21	 ES51	
BE10	 FR71	 ES30	 NL31	 UKI	 ES51	 DE21	
EL30	 IE02	 UKJ1	 ITE4	 AT13	 NL31	 EL30	
DE21	 BE10	 UKI	 ITC4	 HU10	 AT13	 ITC4	
	
DK01	 DK01	 DE21	 BE10	 ITC4	 PT17	
	
DE21	 ITE4	 FI1B	 NL31	 DK01	 AT13	
	 	
ES51	 SE11	 PT17	 SE11	 IE02	
	 	
DE21	 DK01	 PL12	 FI1B	 DEA2	
	 	 	
BE10	 IE02	 DEA2	 FI1B	
	 	 	
IE02	 SE11	 ES21	 ES21	
	 	 	
DEA2	 FI1B	 IE02	 NL32	
	 	 	
ITD5	 NL22	 PT17	 DE30	























FP1	 FP2	 FP3	 FP5	 FP6	 FP7	 H2020	
FR10	 FR10	 NL31	 FR10	 FR10	 FR10	 TR51	
UKI	 FR71	 EL30	 PT17	 DE21	 BE10	 ES30	
ITE4	 IE02	 UKI	 NL31	 UKJ1	 ES51	 UKI	
DK01	 DEA2	 FR10	 EL30	 ITE4	 UKI	 FR10	
PT17	 ES30	 PT17	 ES30	 AT13	 DE21	 DE21	
UKJ1	 UKI	 FR71	 UKI	 EL30	 EL30	 ES51	
FR71	 PT17	 ITC4	 FR81	 HU10	 ES30	 BE10	
NL31	 ITC4	 DE30	 ES51	 ITC4	 PT17	 PL22	
BE24	 NL31	 ES30	 ITE4	 ES30	 NL31	 ITE4	
ITC4	 EL30	 ITE4	 FR71	 UKI	 UKJ1	 EL30	
	
DE21	 DE21	 FI1B	 ES51	 ITE4	 PT17	
	
DE71	 IE02	 ITC4	 BE10	 DE30	 NL31	
	
		 NL22	 UKJ1	 PL12	 AT13	 PL12	
	








ES21	 NL22	 PT11	 IE02	
	 	 	





















about	 15	 years,	 the	persistence	of	 top	performers	 is	more	 visible.	Within	 this	 period	 top	per-
formers’	percentile	score	ranges	from	92nd	to	100th	percentile.	When	betweenness	centrality	is	
used	 instead	 of	 network	 degree	 the	 results	 are	 qualitatively	 similar	 except	 the	 appearance	 of	
regions	 in	 less	 developed	 countries.	 This	 is	 the	 only	 finding	 towards	 knowledge	 convergence	
within	the	top	performers	analysis.	Though	HU10	Közép-Magyarország,	PL12	Mazowieckie,	CZ01	
	












Thus,	 looking	at	 the	 top	5	percentile	 regions	we	can	conclude	 that	 the	 top	performers	do	not	




After	 looking	 at	 the	 top	 performers	 one	 may	 wonder	 what	 the	 overall	 data	 show	 regarding	
knowledge	cohesion.	To	analyze	the	overall	data	we	use	a	simple	tool	from	empirical	economic	
growth.	The	neo-classical	Solow	growth	model	expects	convergence	of	income	over	the	years	as	
the	 same	 steady-state	 conditions	 apply	 to	 all	 countries	 (or	 the	 geographic	 units).	 In	 empirical	
































were	more	 endowed	 in	 terms	 of	 knowledge.	 Three	 observations	 can	 be	made	 from	 Figure	 6.	
First,	 the	 convergence	 story	holds	no	matter	what	network	 statistics	we	use	which	 introduces	
further	robustness	in	to	our	analysis.	Second	complementary	to	the	previous	discussion	on	top	
performers	there	is	almost	no	convergence	in	top	20	percentile	regions.	In	all	the	four	panels	in	
Figure	1	 the	variance	beyond	90th	percentile	 is	very	 low	 indicating	 that	 top	10	percentile	per-
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Panel D: Convergence in Network Eigenvector
	












the	 importance	 of	 a	 region	 in	 knowledge	 exchange.	 The	 straight	 gray	 lines	 indicate	 the	mean	
values	for	each	indicator	which	all	together	create	four	quadrants.	Figure	7	shows	that	there	is	




exchange	 between	 1998	 and	 2013.	 They	 not	 only	 lose	 connections	 and	 manage	 a	
smaller	network	but	also	have	lost	central	position	in	knowledge	exchange.	UKE	York-


































There	are	also	regions	that	 lie	 in	the	other	two	quadrants.	There	are	only	a	 few	regions	 in	the	
north-west	 quadrant	 where	 network	 size	 increased	 at	 the	 expense	 of	 central	 position	 in	
knowledge	exchange.	The	possible	explanation	 is	 that	FP7	network	 includes	 less	central	nodes	
compared	to	FP5	network.	Therefore,	though	the	network	size	increased	the	position	of	the	re-
gion	 in	 knowledge	 exchange	 is	 less	 central.	 Such	 regions	may	 be	 in	 the	 exploration	 phase	 for	
new	partners	which	probably	have	less	central	position	in	the	network.	The	south-east	quadrant	
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ency.	 That	 is,	 successful	 project	management	 capabilities	 and	 experience	 acquired	 in	 the	past	







The	 ratio	 of	 self-loop	 value	 in	 each	 FP	 to	 the	 number	 of	 edges	 has	 been	 used	 to	 understand	
whether	 there	 is	 regional	 favoritism,	 as	 mentioned	 above.	 The	 lowest	 ratio	 is	 found	 in	 FP7	
(0.034)	and	the	highest	ratio	 in	FP1	(0.111).	Rather	than	making	a	speculative	evaluation	along	
the	 lines	of	 the	 restricted	number	of	actors	 that	are	able	 to	enter	 into	projects	at	FP	 level,	or	




	 FP1	 FP2	 FP3	 FP5	 FP6	 FP7	 H2020	
Graph	Type	 Undirected	
Nodes	(Vertices)	 182	 216	 245	 312	 322	 336	 324	
Unique	Edges	 1,272	 2,994	 3826	 5,674	 5,613	 5,749	 6,265	
Edges	With	Duplicates	 11,818	 73,653	 130,260	 417,130	 591,753	 774,172	 193,349	
Total	Edges	 13,090	 76,647	 134,086	 422,804	 597,366	 779,921	 199,614	
Self-Loops	 1,448	 3,673	 6,537	 18,513	 20,172	 36,111	 8,510	
Average	Geodesic		
Distance	
1.94		 1.60		 1.54		 1.46		 1.43		 1.45		 1.61		
Graph	Density	 0.18		 0.41		 0.46		 0.54		 0.56		 0.55		 0.40		
Average	Degree	 32.81		 89.79		 113.32		 168.33		 182.80		 186.00		 131.43		
Average	Betweenness	
Centrality	
86.18		 65.02		 67.18		 72.86		 70.25		 75.65		 97.40		
Average	Closeness		
Centrality	
0.003		 0.003		 0.003		 0.002		 0.002		 0.002		 0.008		
Average	Eigenvector	
Centrality	
0.0055	 0.0046	 0.0041		 0.0032		 0.0031		 0.0030		 0.0031		
Average	Clustering		
Coefficient	
0.64		 0.77		 0.81		 0.84		 0.85		 0.85		 0.78		
Note:	Authors’	own	compilations.	
	


















Additionally,	 in	 both	 types	 of	 networks	we	 see	 an	 increase	 in	 average	 betweenness	 centrality	
and	 decrease	 in	 average	 closeness	 centrality	 values.	 This	 change	 also	 demonstrates	 that	 the	
newcomers,	in	general,	link	to	the	periphery	of	the	network.	Actors	with	high	Eigenvector	value	







Another	 important	 point	 is	 the	 link	 establishment	 preferences	 of	 the	 nodes	 constituting	 the	







of	 linking	 to	different	actors	has	been	 found	 to	be	0.3901	 for	FP1.	Similarly,	 calculations	were	
made	 for	 all	 FPs.	 Results	 supporting	 the	 conclusions	 in	 the	 descriptive	 analysis	 stated	 above	
were	found	(Table	6).	Over	time,	an	increase	is	observed	in	the	average	of	the	number	of	regions	




FPs	 FP1	 FP2	 FP3	 FP5	 FP6	 FP7	 H2020	
Average	 0.180	 0.413	 0.460	 0.534	 0.562	 0.548	 0.402	
	
	























Nodes	 FP1	 FP2	 FP3	 FP5	 FP6	 FP7	 H2020	
TR10	 	 	 	 	0.356		 	0.733		 	0.813		 	0.441		
TR21	 	 	 	 	 	 	0.140		 	0.003		
TR22	 	 	 	 	0.010		 	0.028		 	0.024		 	0.003		
TR31	 	 	 	 	0.109		 	0.481		 	0.560		 	0.321		
TR32	 	 	 	 	0.006		 	0.220		 	0.259		 	0.120		
TR33	 	 	 	 	 	0.016		 	0.185		 	
TR41	 	 	 	 	0.006		 	0.227		 	0.247		 	0.151		
TR42	 	 	 	 	0.099		 	0.323		 	0.318		 	0.043		
TR51	 	 	 	0.008		 	0.439		 	0.795		 	0.792		 	0.586		
TR52	 	 	 	 	 	0.022		 	0.143		 	0.012		
TR61	 	 	 	 	 	0.177		 	0.098		 	0.040		
TR62	 	 	 	 	0.288		 	0.137		 	0.375		 	0.136		
TR63	 	 	 	 	 	0.059		 	0.143		 	0.034		
TR71	 	 	 	 	 	0.019		 	 	0.065		
TR72	 	 	 	 	 	0.037		 	0.208		 	0.040		
TR82	 	 	 	 	0.022		 	0.047		 	0.131		 	
TR83	 	 	 	 	 	0.255		 	0.068		 	
TR90	 	 	 	 	 	0.102		 	0.140		 	0.040		
TRA1	 	 	 	 	 	 	0.086		 	0.065		
TRA2	 	 	 	 	 	 	0.137		 	
TRB1	 	 	 	 	 	0.022		 	0.003		 	
TRC1	 	 	 	 	 	0.040		 	0.098		 	0.068		
TRC2	 	 	 	 	0.035		 	0.050		 	 	

















its	 links	with	 some	 regions,	while	 failing	 to	 keep	with	 some	others.	 EL30,	 FR10	 and	 ITE4	have	
been	the	regions	with	which	Turkey	preferred	to	establish	links	 in	each	FP.	On	the	other	hand,	
only	in	two	FPs	did	Turkey	cooperate	with	BE10,	ES30,	ES51,	ITC4,	NL31,	RO22	and	UKI	(London).		






























FR10	 X	 X	 X	
ITC4	 X	 X	
	ITD5	 X	














in	 FP5,	 Greece	 replaced	 Great	 Britain	 among	 the	 countries	 Turkey	 cooperated	 the	most	 (see	
Table	A.4:	Countries	Turkey	Linked	with).	
	













cause	only	 the	more	developed	countries	 (EU15)	were	 funded	 in	 the	earlier	 rounds	of	 the	FP.	
Given	that	 the	time	period	 is	 longer	and	considering	the	heterogeneity	of	 regions	within	EU15	
we	expect	to	see	a	much	stronger	cohesion.	Figure	6	is	replicated	for	the	FP2-FP7	period	and	the	
results	are	presented	in	Figure	8.	As	expected	Figure	8	shows	a	much	stronger	negative	correla-




























gence	among	European	regions.	The	convergence	 is	much	stronger	 in	 the	FP7-FP2	period.	 It	 is	
surprising	to	see	that	even	in	these	simple	OLS	analyses	the	fit	of	the	model	is	high.	Especially	in	



























0 20 40 60 80 100
degree in FP2


























0 20 40 60 80 100
betweenness in FP2
























0 20 40 60 80 100
closeness in FP2

























0 20 40 60 80 100
eigenvector in FP2
Panel D: Convergence in Network Eigenvector
	























	 FP7-FP5	 FP7-FP5	 FP7-FP5	 FP7-FP5	 FP7-FP2	 FP7-FP2	 FP7-FP2	 FP7-FP2	
















	 	 	 	
Country	
dummy		
YES	 YES	 YES	 YES	 YES	 YES	 YES	 YES	
R-squared	 0.46	 0.35	 0.46	 0.47	 0.70	 0.65	 0.70	 0.71	
Observa-
tions		
306	 306	 306	 306	 214	 214	 214	 214	











quadrant	 shows	 the	 regions	 that	 has	 strengthened	 their	 positions	 both	 in	 terms	of	 size	 and	 a	
more	central	position	 in	knowledge	exchange.	The	27	 regions	 that	are	one	 standard	deviation	
above	 from	 the	mean	difference	 degree	 and	 betweenness	 are	more	 diverse	 compared	 to	 the	
south-west	quadrant.	The	top	performers	 in	terms	of	difference	in	percentile	over	the	FP2-FP7	
period	are	from	11	different	countries	7	of	which	are	from	Austria.	There	are	five	regions	that	
are	 two	standard	deviations	above	 from	the	mean	difference	degree	and	betweenness:	 	DED2	
Dresden,	DE40	Brandenburg,	FI1D	Pohjois-	ja	Itä-Suomi,	AT12	Niederösterreich	and	NO04	Agder	
















Fourth,	 a	 healthy	 investigation	 of	 the	 existence	 of	 knowledge	 convergence	 requires	 a	 bench-
mark.	The	robustness	of	the	results	would	increase	if	we	can	show	more	or	 less	the	similar	re-
sults	 for	a	selected	topic	using	a	completely	different	data	source	that	also	reflects	knowledge	






For	 comparability	 reasons,	 first	we	 listed	 the	 top	 5	 percentile	 regions	 for	 three	different	 time	
periods	 that	match	FP5,	 FP6	and	FP7.	The	 results	 can	be	 seen	 in	Table	A.2	 in	 the	appendix.	A	
different	data	set	and	quite	a	narrow	topic	do	not	change	the	main	message.	The	top	performers	
persist	over	the	years.	When	regions	in	Table	A.2	and	Table	3	and	4	are	compared	one	can	see	
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process	 increases	 the	 sustainability	 of	 the	 structure;	 at	 the	 same	 time,	 diversification	 of	 the	
linked	nodes	shows	us	there	is	at	least	a	minimum	level	of	knowledge	cohesion	that	began	to	be	
formed	among	 these	nodes.	Had	 the	newcomers	preferred	 to	establish	 links	only	with	 the	 re-
gions	that	previously	participated	in	a	high	number	of	projects,	in	this	case,	it	might	have	been	
speculated	 that	 this	 relatively	closed	network	 (or	 the	notion	of	path	dependency),	 teaming	up	
with	 previous	 partners,	 may	 not	 only	 lead	 to	 redundancy	 but	 also	 trigger	 the	 risks	 of	 lock-in	
(Leonard-Barton,	1992).	Another	important	point	is	the	increasing	clustering	value	and	decreas-




















In	 this	 section	of	 the	 study,	we	prefer	 a	prospective	approach,	 rather	 a	myopic	 view,	 for	 EU’s	
knowledge	cohesion	policy,	 counterparts	of	Turkish	policies	as	well	as	 for	 interaction	between	
them.	In	fact,	the	empirical	part	of	the	study	produces	common	solutions	to	common	problems	
for	both	EU	and	Turkey.	EU	cohesion	policy	has	experienced	a	series	of	metamorphoses	during	





gence	 between	 Northwest	 and	 South	 and	 convergence	 between	 Northwest	 and	 Central-East.	
Moreover,	 the	 positive	 impact	 of	 cohesion	 policy	 tended	 to	 be	more	 pronounced	 depending	
upon	 the	 geographical	 proximity	 of	 regions	 to	 urban	 agglomerates.	 Favorable	 geography	 and	
progressive	suburbanization	or	rural	areas	has	increased	the	impact	of	the	policy	(Gagliardi	and	
Percoco,	2017).	Smart	 specialization	policies	already	developed	 is	an	attempt	 for	 the	 improve-
ment	of	political	 infrastructure	of	new	policies	 in	the	next	programming	period.	 It	 is	 in	accord-
ance	with	the	objective	of	cohesion	policy	to	reduce	disparities	among	the	EU	regions	as	a	key	
problem	of	regional	 innovation	policy	(McCann,	2015;	McCann	and	Ortega-Argilés,	2013,	2015,	
2016;	 Morgan	 2015).	 The	 concept	 of	 smart	 specialization	 is	 very	 much	 related	 with	 the	
knowledge	ecosystem	in	which	knowledge,	technology	and	innovation	generation	and	diffusion	
processes	expedites	entrepreneurship	to	unlock	development	potential	of	a	region.	The	success-
ful	 implementation	of	 this	 idealization	 in	all	 regions,	of	 course,	ultimately	produces	 results	 to-
wards	 knowledge	 convergence	 and	 cohesion.	Moreover,	 the	 success	 also	 depends	 on	 proper	
functioning	of	 both	 regional	 and	national	 innovation	 systems.	However,	 this	 is	 not	 always	 the	
case	 for	 laggard	 regions.	 The	RIS3	 smart	 specialization	 assessment	wheel	 defines	 six	 steps	 for	
regions	developed	by	smart	specialization	platform	of	EC.	An	example	of	RIS3	assessment	wheel	























period.	 The	 EU	 strategies	will	 be	 supposed	 to	 a	 significant	 impact	 on	 Turkey	 since	until	 today	
knowledge,	science,	technology	and	innovation	policies	is	one	of	the	areas	where	convergence	is	
considerably	realized.	Medeiros	(2017)	provides	a	good	account	of	European	cohesion	policy	for	
the	post-2020	period.	Medeiros	 (2017)	 starts	with	presumption	 that	 the	decisive	 target	 of	 EU	
policies	 is	 to	promote	 territorial	 cohesion	and	development	 rather	 than	growth.	Based	on	 this	
assumption,	he	proposed	a	“one	goal-four	 targets”	strategy,	namely	green	economy,	balanced	
territory,	good	governance	and	social	cohesion	as	can	be	seen	from	Figure	11	(Medeiros,	2017:	





























figure	 is	 drawn	 ceteris	 paribus,	 given	 that	harmonious	 relations	with	 EU	are	established	again	
and	political	and	economic	stability	 is	prevalent.	The	policy	has	 four	dimensions	 that	 feedback	
each	other.	The	 first	dimension	of	governance	considers	 five	sub-strategies.	Multilevel	govern-
ance	ensures	 the	bottom-up	policy	making	process	 in	which	experts	 from	several	 tiers	of	gov-
ernment	and	relevant	interest	groups	play	a	role	in	policy	making.	However,	as	a	second	strategy	











capabilities	 of	 these	 employees.	 Another	 hot	 issue	 in	 the	 national	 agenda	 is	 related	with	 the	
quality	of	education	in	general	and	vocational	training	and	university	education	in	particular.	The	
	






































implementations	 such	 as	 drafting	 and	 implementing	 regional	 innovation	 strategies	 with	 good	
governance	will	help	remove	the	barriers	for	knowledge	cohesion.	The	fourth	dimension	further	
feedbacks	 the	 third	one	by	spatial	organization	of	production	and	knowledge	networks,	deter-
mining	 regional	 priorities,	 and	 implementing	 local	 best	 practices	 for	 upgrading.	 In	 sum,	 these	
four	dimensions	of	territorial	knowledge	cohesion	policy	for	the	post-2020	period	will	help	Tur-
key	 to	 mitigate	 existing	 structural	 challenges	 as	 well	 as	 to	 provide	 proper	 policy	 options	 for	
knowledge	cohesion	both	inside	the	national	borders	and	EU.	We	do	not	see	other	options	such	
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Code	 Country	 FP1	 FP2	 FP3	 FP5	 FP6	 FP7	 H2020	
AL	 Albania	
	 	 	
1	 2	 1	 1	
AT	 Austria	 2	 7	 7	 9	 9	 9	 9	
BE	 Belgium	 10	 11	 11	 11	 11	 11	 11	
BG	 Bulgaria	
	 	
1	 6	 6	 6	 6	
CH	 Switzerland	 3	 7	 7	 7	 7	 7	 7	
CY	 Cyprus	
	 	
1	 1	 1	 1	 1	
CZ	 Czech	Republic	
	 	
2	 8	 8	 8	 8	
DE	 Germany	 33	 35	 41	 40	 40	 42	 41	
DK	 Denmark	 6	 6	 6	 6	 6	 6	 6	
EE	 Estonia	
	 	
1	 1	 1	 1	 1	
EL	 Greece	 8	 10	 13	 16	 13	 18	 16	
ES	 Spain	 14	 17	 16	 17	 17	 18	 17	
FI	 Finland	 3	 4	 4	 5	 4	 5	 4	
FR	 France	 21	 24	 25	 28	 28	 28	 26	
HR	 Croatia	
	 	 	
2	 2	 2	 2	
HU	 Hungary	
	 	
2	 7	 7	 7	 7	
IE	 Ireland	 2	 2	 2	 2	 2	 2	 2	
IS	 Iceland	
	
1	 1	 1	 1	 1	 1	





1	 1	 1	 1	
LT	 Lithuania	
	 	 	
1	 1	 1	 1	
LU	 Luxembourg	 1	 1	 1	 1	 1	 1	 1	
LV	 Latvia	
	 	 	
1	 1	 1	 1	
ME	 Montenegro	
	 	 	
1	 1	 1	 1	
MK	 Macedonia	
	 	 	
1	 1	 1	 1	
MT	 Malta	
	 	 	
1	 1	 1	 1	
NL	 Netherlands	 10	 12	 12	 12	 12	 12	 12	
NO	 Norway	 4	 7	 7	 7	 7	 7	 7	
PL	 Poland	
	 	
3	 15	 16	 16	 16	
PT	 Portugal	 4	 5	 7	 7	 7	 7	 7	
RO	 Romania	
	 	
2	 9	 9	 11	 9	
SE	 Sweden	 4	 7	 8	 8	 8	 8	 8	
SI	 Slovenia	
	 	
2	 3	 4	 4	 4	
SK	 Slovakia	
	 	
1	 4	 4	 4	 4	
TR	 Turkey	
	 	
1	 10	 20	 21	 17	
UK	 United	Kingdom	 38	 38	 38	 38	 38	 38	 38	
Total	
	
































UKI	 FR10	 FR10	 DE21	 UKI	 FR10	 ES51	 FR10	
NL31	 NL31	 UKI	 UKI	 SE11	 NL31	 FR10	 ES30	
FR10	 UKI	 ES51	 FR10	 FR10	 ITE1	 UKI	 ES51	
NL32	 ES51	 FR71	 ES30	 ITC4	 FR71	 ES30	 DE30	
ES51	 ITC4	 ITC4	 NL31	 NL31	 ES51	 ITC4	 DE21	
SE11	 FR71	 DE21	 FI1D	 ES51	 DE21	 SE12	 UKI	
DE12	 ES30	 NL31	 ES51	
	
UKI	 FR71	
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Panel D: Convergence in Network Eigenvector
	


























































	 	 	 	
Country	
dummy		
YES	 YES	 YES	 YES	 YES	 YES	 YES	 YES	
R-squared	 0.76	 0.85	 0.72	 0.76	 0.68	 0.62	 0.60	 0.66	
Observa-
tions		
156	 109	 155	 153	 242	 205	 242	 242	
Note:	 Detailed	OLS	 results	 are	 suppressed	 but	 available	 on	 request.	 Each	 column	 presents	 an	














FPs	 AL	 AT	 BE	 BG	 CH	 CY	 CZ	 DE	 DK	 EE	 EL	
FP3	
	 	 	 	 	 	 	 	 	 	 	
FP5	 2	 17	 16	 23	 22	 13	 8	 94	 15	 5	 64	
FP6	 6	 197	 294	 145	 137	 83	 118	 794	 146	 58	 383	
FP7	 28	 362	 632	 265	 295	 125	 205	 1416	 251	 113	 703	
H2020	 5	 74	 133	 24	 31	 23	 26	 230	 52	 27	 136	
Total	 41	 650	 1075	 457	 485	 244	 357	 2534	 464	 203	 1286	
	 	 	 	 	 	 	 	 	 	 	 	
FPs	 ES	 FI	 FR	 HR	 HU	 IE	 IS	 IT	 LI	 LT	 LU	
FP3	
	 	 	 	 	 	 	 	 	 	 	
FP5	 72	 17	 82	 4	 11	 10	 3	 147	
	
6	 4	
FP6	 501	 140	 672	 48	 159	 87	 32	 785	 1	 58	 12	
FP7	 1335	 317	 1228	 108	 229	 238	 48	 1500	
	
79	 25	
H2020	 380	 57	 189	 14	 31	 46	 12	 286	
	
18	 7	
Total	 2288	 531	 2171	 174	 430	 381	 95	 2718	 1	 161	 48	
	 	 	 	 	 	 	 	 	 	 	 	
FPs	 LV	 ME	 MK	 MT	 NL	 NO	 PL	 PT	 RO	 SE	 SI	
FP3	
	 	 	 	 	 	 	 	 	 	 	
FP5	 2	 1	
	
26	 20	 7	 19	 22	 17	 19	 8	
FP6	 48	 1	 8	 66	 333	 155	 211	 174	 163	 213	 82	
FP7	 72	 34	 41	 71	 618	 273	 311	 348	 296	 464	 136	
H2020	 24	 3	 6	 6	 125	 50	 64	 73	 57	 76	 31	
Total	 146	 39	 55	 169	 1096	 485	 605	 617	 533	 772	 257	
	 	 	 	 	 	 	 	 	 	 	 	
FPs	 SK	 UK	




	 	 	 	 	 	 	 	 	
FP5	 3	 55	
	 	 	 	 	 	 	 	 	
FP6	 66	 728	
	 	 	 	 	 	 	 	 	
FP7	 83	 1312	
	 	 	 	 	 	 	 	 	
H2020	 20	 244	
	 	 	 	 	 	 	 	 	
Total	 172	 2339	



























































































































2. Testing	and	substantiating	 the	most	 likely	 scenario(s)	 for	 the	 future	and	as-
sessing	 the	 implications	 (challenges	 and	 opportunities)	 these	may	 have	 on	
the	EU	and	Turkey,	as	well	as	the	neighbourhood	and	the	global	scene.	
3. Drawing	 policy	 recommendations	 for	 the	 EU	 and	 Turkey	 on	 the	 basis	 of	 a	
strong	evidence-based	foundation	in	the	future	trajectory	of	EU-Turkey	rela-
tions.			
FEUTURE	 is	 coordinated	 by	 Prof.	 Dr.	Wolfgang	Wessels,	 Director	 of	 the	 Centre	 for	
Turkey	 and	 European	 Union	 Studies	 at	 the	 University	 of	 Cologne	 and	 Dr.	 Nathalie	
Tocci,	Director	of	Istituto	Affari	Internazionali,	Rome.		
The	FEUTURE	consortium	consists	of	15	renowned	universities	and	think	tanks	from	
the	EU,	Turkey	and	the	neighbourhood.	
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